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Abstract

Orbiting VI.LB1(OV1L.BI]) astronomical observations arc based upon
measurements acquired simultaneously from ground-based and }arth -
orbiting radio telescopes. Bythe mid 1990's, two orbiting V1L.BI
observatories, Russia’'s Radioastron, and Japan's VSOP, will augment the
worldwide VI.BI network, providing baselines to larth radio telescopes as
large as 80,000 km. "The challenge for OVI.Bl is to effectuate space to
ground radio tclescope data cross-correlation (the observation) to a level of
integrity currently achieved between ground radio telescopes. But, VI.1]
radio teclescopes require ultra- stable frequency and timing references in
order that long term observations may bemade without serious cross-
correlation 10ss due to frequency source drift ant] phasenoise. For this
reason, such imstruments make usc of hydrogen maser frequency
standards. Unfortunately, space-clualificd hydrogen maser oscillators are
currently not available for use on OVI .Blsatellites. Thus, the necessary
long-term stability needed by the orbiting radio telescope may only be
obtained by microwave uplinking a ground-based h ydrogen maser derived
frequency to the satellite. Although the idea of uplinking the frequency
standard intrinsically scemssimple, there arec many “contaminations”
which degrade both the long and snort term stability of the transmitted
reference. Factors which corrupt frequency and timing accuracy include
addilive radio and electronic circuit thermal noise, slow or systematic
phase migration due to changes of electronic circuit temporal operating
conditions (especially temperature), ionosphere ant] troposphere induced
scintillation’s, residual Doppler-i incited components, and microwave signal
multi path propagation, What is important, though, is to realize that
ultimate stability does not have to be achieved in mal-time. Instead,
information neededio produce a high degree of coherence in the subsequent
cross-correlation operation may bederived from a two-way coherent radio
link, recorded, and later introduced as compensations adjunct to the V1.1
corrclation process. Accordingly, this paper examines the technique for
stable frequency/time transfer within the OVI .B] systcm, together with a
critique of the types of link degradation components which must be
compensated, and the figures of merit. known as coherence factors.
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